2211784 


2211784 


field engineering diagram manual 
FOR 

2841 STORAGE CONTROL - STAGE 2 _ 

MACHINE TYRE NUMBER, MODEL NUMBER ( IF APPLICABLE ) AND MACHINE NAME 
CONSISTS OF THE FOLLOWING ; 

FORM NUMBER (BASE FEDM ) * _Y 26“ 41 37- j- 

FORM NUMBER (FES)** - 


NOTES 

JT THE FEDM ANO ITS FES'S INCLUOE A SYSTEM DATA FLOW DIAGRAM, UNIT DATA AND CONTROL 
DIAGRAM, I/O OPERATION DIAGRAMS, AND CONDENSED LOGIC FLOW CHARTS AS APPLICABLE 
TO THE UNIT(S) BEING SHIPPEO. 

2n WHEN A FEOM IS ORDERED FROM MSCHANICSBURG, ALL APPLICABLE SUPPLEMENTS WILL BE 
AUTOMATICALLY SUPPLIEO. SUPPLEMENTS CAN BE ORDERED SEPARATELY BY APPLICABLE 
FORM NUMBER 


ft FIELD ENGINEERING DIAGRAM MANUAL 
ftft FIELD ENGINEERING SUPPLEMENT 


wE&xAiisiui msiiess vasimes CCtf. 

DATC 

CNMOf NO. 

DATE 


NOTE 

DEVELOPMENT NO. 

N> 

N> 

sj 

un | FEDM ID DWG 


413343 



x ppiut to eno. me. no. 


■ 

■ 

■ ■ 






DFStSM 

mi 


CPMHi 

■ 

——i 

IM m.k 

■ 


DSTAU 


B| 

■■ 

CD 

CHtC* 



ilH 

■ 

■ ■ 

mm 

■ ■ 




— 

SlQBIBB: 

■ ■ 

■ ■ 

SSI 

■ 9 . 


*«4 

CD 


FORM 0-2S72-I 00-66) 























□ □ 



Maintenance Diagrams 



SY26-4137-1 




□ □ 



Field Engineering 
Maintenance Diagrams 



SY26-4137-1 



PREFACE 


This manual contains flow charts, timing charts, and special- 
purpose diagrams to assist in the maintenance activity on the 
IBM 2841 Storage Control -Stage 2. 

Simplified drawings have been prepared for functions which 
are not readily perceptible in the system diagrams, or for which 
the logic requires multiple pages. 

The system diagrams at the engineering level of the equip¬ 
ment should be used in preference to the maintenance diagrams 
wherever there is a conflict between the two types of diagrams. 


Second Edition 


This edition (Form Y26-4137-1) is a merge reprint of form 
Y26-4137-0 and supplement Y26-0605. 

Specifications contained herein are subject to change from time to 
time. Any such change will be reported in subsequent revisions or 
Field Engineering Supplements. 


Copies of this and other IBM publications can be obtained through IBM Branch Offices. 

A form is provided at the back of this publication for your comments. 

This manual was prepared by the IBM Systems Development Division, 

Product Publications, Dept. 455, Bldg. 014, San Jose, California 95114. 

(§) International Business Machines Corporation, 1967 
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LEGEND 


In positive logic representation, signal levels are disregarded. The negator (N block symbol) is used 
to invert logic, not level. Passive elements (such as drivers and pulse shapers) generally are not shown, 
since they contribute nothing to the logic. 
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UNIT DATA AND CONTROL DIAGRAM - Storage Control and I/O Interface 


ENABLE BURST LATCH 


CHANNEL TAGS IN 


READ LATCH 


o 


WRITE LATCH 

I 


SERVICE IN CTRL] 

GB141 


DO 


P 


POLL 

ENABLE 

QUEUED 

GB161 


D2 


D3 


D4 


d6 


D1 


D5 


GB131 | GB161 1 GB081 \ GB161 


D7 


IG GATE 

GB 161 


CHANNEL 

RESETS 

GB181 


SELECT OUT 
BYPASS 

GB031 


IG REGISTER 


I 


E 1 


n 





P DR 7 
RD041 


P DW 7 
RD021* 




D,Ti 




r~i 


IH GATE 
GB051,053,055 


ER 
L 

GB201 


CA 


2841 

15 

I 


Jill? 


GB121 



PC 


MANj 
P f 7 


L J 


CD 


n 


CD 


^1 


£ 5 


1?L' i7iti3 


P?7 


|D BUS POWER] 
AL101-141 


P UR 7 
RU001 


P BX 1 
RB01F 


P BY 1 
RB021 


P DH Z 
RD001 


P DL 7 
RD011 


P FR l 
RF001 


P GL Z 
RGOOI 


P KL l 
RKOOI 


0 ER 3 
RE001 

P GP 7 m 

I RG011 












CL 


SERIALIZER/ 
DESERIALIZER 


2311-2302-SD031 


2303-HC000 


2321- SD036 


FILE ENT 

(CAS I I ONLY) 
CH FILE ENT 


PC 


ST 1 


CA 


rTTi 


CA CA CA CA CA CA 

2 7 6 4 I 5 

T T T T T T 


m 




CB 

1 

Li 




"RTT 

CA 


CA 

14 


_L5_ 


IE GATE 

HB151 


— I\> 

z w 

h! n> 


3» ho 
> Va> 

2 0 
rn v*> 


OPTIONAL 

INTERFACE 


IS INTERFACE] 
BA131 


OPTIONAL 

INTERFACE 


B REG ASSEMBLER 
BB001-011 


T 


MAN OR FEAT ENTRV 



A REG ER IE IH ASMB 

BA 121 



BA091,101,111 


X=A 


A REG ASSEMBLER 
BA001-081 


A REG 
RA001 


8+P 


PARTIAL SUM T/C 
RB001-002 


ALU 


AL001 

AL071 


ALU 

BYRASS 


ALU 

ERROR 


BIT 46 t t 


1 


PG 


PARITY 

COMPA RE 

ZJ “ 


8+P 


AL201 


STORAGE CONTROL AND I/O CHANNEL INTERFACE 


STORAGE CONTROL AND I/O CHANNEL 


INTERFACE UNIT DATA & CTRL DIAG 

DATE 






TYPE 

2841R 


1202 
















































1211 (7/67) 2841 Stage 2 FEMDM (7/67) 1211 



R/W GATES 
HA091 


NOT OPTIONAL SELECT 


CN5 


CD 

13 


FT 

REG 

INDI — 

VI DUAL 
BIT 
CTRL 


HAOOI 


BIT 0 


AM 

CTRL 

HAOOI 


MC 

yBEipi 

Ho 

GATE 

MOD I 


MOD 2 


MOD 3 


MOD 4 


MOD 5 


MOD 6 

HA031 

MOD 7 

- 


MODULE 

SELECT 

SIMPLEX 

CABLE 

ONE 

LINE 

PER 

DEVICE 


CONTROL 


BIT 1 


SET CYLINDER 


BIT 2 


SET HEAD AND SIGN 


BIT 3 


SET DIFFERENCE 


BIT 4 


TO HEAD ADV 


BIT 7 2311 SELECTED 


CN 5 

1 


CD 

14 


FC. 

REG 

INDI¬ 

VIDUAL! 

BIT 

CTRL 


HAOl 1 


LINE 0 


LINE 1 


LINE 2 


LINE 3 


LINE 4 


LINE 5 


LINE 6 


LINE 7 


nr 

0 


FT 

4 



HD 

ADV 

CTRL 

HA141 


2311 

BUS 

£■ 

TAG 

DRVRS 


HA021 


2311 

FILES 


CONTROL 

WRITE GATE 
READ GATE 
SEEK START 
HEAD RESET 
ERASE GATE 
SELECT HEAD 
RETURN TO 00 
HEAD ADVANCE 


UNIT DATA AND CONTROL DIAGRAM - 2311 Attachment Circuits 


SET CYLINDER 


TRACK ADDR 
TRACK ADDR 
TRACK ADDR 
TRACK ADDR 
TRACK ADDR 
TRACK ADDR 
TRACK ADDR 
TRACK ADDR 


128 

64 

32 

16 

8 

4 

2 

1 


SET HEAD AND SIGN 
FORWARD SIGN 


HEAD ADDR 8 
HEAD ADDR 4 
HEAD ADDR 2 
HEAD ADDR 1 


SET DIFFERENCE 

128 
64 
32 
16 
8 
4 
2 
1 


DIFF ADDR 
DIFF ADDR 
DIFF ADDR 
DIFF ADDR 
DIFF ADDR 
DIFF ADDR 
DIFF ADDR 
DIFF ADDR 


< 

3C U- 
O o£ 
LU 
O h- 


SELECTED ON LINE 


SELECTED READY 


SEL NOT END OF CYL 


□ 


SELECTED 

ON LINE 

B1 

N 

SELECTED 

UNSAFE 

B2 


SELECTED 

END OF CYL 

B5 


SELECTED 

SEEK INCOMPL 

B7 



SEL NOT SEEK INCOMPL 


SEL NOT UNSAFE 


SELECTED READY 


MOD 0 


MOD 1 


MOD 2 


MOD 3 


MOD 4 


MOD 5 


MOD 6 


MOD 7 


GATED 

ATTENTION 

SIMPLEX 

CABLE 

ONE LINE 
PER DEVICE 


OLD ADDRESS 






3 


3 


BO 


OPER¬ 

ABLE 

GATE 


HA 091 


FS 

LINE 

RCVRS 


HA 081 


SC 

LINE 

RCVRS 


HA081 


ALT 

CA 

13 


NOT INHIBI 


ALT 

CA 

_U_ 


2311 

ATTEN¬ 

TION 


HA 091 


128 

BO 

64 

B1 

32 

B2 

16 

B3 * 

8 

B4 * 

4 

B5 _ 

2 

B6 * 

j 1 B7 


OA 

LINE 

RCVRS 


HA071 


ALT 

CA 

14 


1C 

TO 

A REG 
ASSEM 


HA 121 
HA131 
HA141 


ANY 

ATTN 


HA111 


2311 ATTACHMENT CIRCUITS 


UNIT DATA AND CONTROL 

DIAGRAM 

DATE 






TYPE 

2841R 

IBM 

1211 































1221 (7/67) 2841 Stage 2 FEMDM ( 7 / 67 ) 1221 



































2841 Stage 2 FEMDM (7/67) 1222 




A 


C 


D 


UNIT DATA AND CONTROL DIAGRAM - Dual Channel Seek Complete and Interrupt 
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I/O OPERATIONS DIAGRAM - 2303 Attachment S/D - Write 
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2841 Stage 2 FEMDM (7/67) 1431 



READ GATE - HA 091 

(BROUGHT UP BY j*PR0G) 


DELAYED DATA- SD 061 

*SD066 



* 2321 ONLY 


1/0 OPERATIONS DIAGRAM-Read 


FDR SET 
& RESET 


SD111 


RS 021 
RD 041 


BIT RING 0 (ST 4) 
GATE FDR TO DR REG 


SET FDR 


FDR RESET 


FILE 

DATA 

REGISTER 


SD 141 
SD 142 


RD 041 


DR REG BITS 0-7 



READ I 

[ DATE 





BFFg 

TYPE 

2841R 


1431 















2841 Stage 2 FEMDM (7/67) 



I/O OPERATIONS DIAGRAM 


READ ADDRESS MARK 
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2841 Stage 2 FEMDM (7/67) 1436 


SERVICE OUT CT1 


GB061 


05 


0 BUS 2 BIT -ALII 1 


RD031 DEST. IG 

ft 

KC071 C3 D TIME 

A 




+ CA 12 DECODE - 0A041 

+ USE NORMAL CA -QA001 


READ 

LATCH 


GBI31 


4C3 A TIME 


+ SET D TIME 


-RESET C TIME 


+ SET B TIME 


|TRF 

|ONE 


GB131 


+ SERVICE OUT CT1 -GB061 


+ CA 13 DECODE 

- DA041 

+ USE NORMAL CA 

- DA001 

+ C3 A TIME 

-KC101 


I/O OPERATIONS DIAGRAM - Channel Data Transfer - Read 


SVC REQUEST 


I/O OPERATIONS DIAGRAM 


CHANNEL DATA TRANSFER - READ 


TTPI 28A1R 

















2841 Stage 2 FEMDM (10/67) 1450-1 


2V3T4T5V6V7V8T9 



Two Channel Interface - Part 1 

















































1450-2 (10/67) 


2 ▼ 3 ▼ 4 


▼ 5 ▼ 6 ▼ 


7 ▼ 


8 ▼ 9 


Tags Out A 


CH and CL Branch Control 



Two Channel Interface - Part 2 











































2841 Stage 2 FEMDM (10/67) 1450-3 


2 ▼ 3 ▼ 4 


▼ 5 ▼ 6 ▼ 


7 ▼ 


▼ 9 


A 


► 


B 


► 


C 


► 


D 


► 


E 



Two Channel Interface - Part 3 




































1450-4 (10/67) 



Note: Circuits for bus in, P through 7 bits , 
for Channel B are the same as for Channel A 
(GB116) . 


Jumpers For Lowest Priority Unit^ I The selection relay circuit for Chnl 
Jumpers For Other Units B is the same as Chnl A (GB036). 


Outgoing Sel. Out Cable A (To Next Unit) 


J Sel In Cable Chnl A (Back to Chnl) 

23 


Two Channel Interface - Part 4 
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READ GATE 


GATE FDR TO DR REG 


SEL RAW DATA 



FC REG 0 81T 


HA 091 


2321 REFERENCE 


NOT READ GATE 

f 

£D 

SAPARATED DATA 

J 


DATA GOOD 



SD211 


SIMPLIFIED LOGIC - Serializer/Deserializer 


SIMPLIFIED LOGIC 

SERIALIZER/DESERIALIZER 

DAT! 






TYPE 

2841R 

IBM 

1501 






























UN 


CM 



FLOW CHART - Storage Control - ALU 


1601 (7/67) 


2841 Stage 2 FEMDM (7/67) 1601 


STORAGE CONTROL ALU 


















► 


B 


► 


C 


► 


D 


► 


E 


► 


F 


► 


G 


► 


H 


FLOW CHART 


2v3y4y5v6 



To QB010 wait 
loop waiting for 
SEL/OUT 



Note: Machine reset and system reset operations are recognized by the ST7 bit. 

ST7-1 means not system reset. ST7 is also turned on to end reset operation. 

The 2841 loops from QS030 to QS091 until all outstanding attentions are reset. 


Reset 


1604 (10/67) 

































2 


A 


► 


B 


C 


► 


D 


► 


(1604-E5) 



Go to command decode 
QP010 


E 


► 


F 


► 


G 


► 


H 


FLOW CHART - Initial Selection 


2841 Stage 2 FEMDM (10/67) 1605 






















2 


▼ 3 ▼ 


4 ▼ 


5 ▼ 6 


A 


► 


B 


End procedure determines if a chained or unchained end of operation exists and presents the ending status. Also, in end procedure the 2841 does some of its internal 
housekeeping in order to save time. For example, erase gate must be dropped 40 psec after write gate. Instead of just counting 40 psec, the 2841 starts to process 
ending procedure but keeps track of the time and turns off erase gate at the proper time . And if the operations are chained, the 2841 must keep track of the time in 

order to make sure the channel presents the next instruction in time. For example, when doing a search ID equal chained to read data, the read data instruction 

must be presented in 60 psec because of device speed or else the 2841 reads the wrong data . 

The 2841 keeps track of time by bumping a counter every other micro program word (I.E . every microsecond) . (BX +0+1 —► BX) . By initially setting BX 
equal to a number and branching on carry (counter overflow), the 2841 can keep track of time . The size of the number set in BX varies depending on the amount 
of time delay needed for a device or an instruction operation. 

Therefore all through ending procedure, the 2841 is continually checking carry and index . If either carry or index is detected, the 2841 branches to these routines. 

When entering these routines, the program is under control of the ST register bits 0, 6, & 7 as shown in chart below. 


► 


c 


ST 


0 6 7 
1 1 1 
0 1 1 
0 0 1 
1 0 1 
1 0 0 
1 1 0 
0 1 0 


Formatting; Do nothing 
Turn off write gate 
Turn off erase gate 
Check safe 

Head selected: Read, write, both off 

Read gate on 

Head is not selected 


Entrance to end procedure is done on QS010 or QS020 for the majority of the instructions. 


D 


► 


E 


► 


F 


► 


G 


► 


H 


FLOW CHART - End Procedure - Part 1 


1607-1 (10/67) 




A 


► 


B 


► 


C 


► 


D 


► 


E 


► 



Untimed Exit 
Sheet 6, A3 


Timed Exit 
Sheet 5, A3 


F 


► 


G 


► 


H 


FLOW CHART - End Procedure - Pert 2 


2841 Stage 2 FEMDM (10/67) 1607-2 









A 


► 


B 


► 


C 


► 


D 


Carry (Counter Overflow) 



► 


E 


► 


F 


► 


G 


► 


H 


FLOW CHART - End Procedure - Part 3 


1607-3 (10/67) 





















2 


3 


4 


5 


6 


▼ 


▼ 


▼ 


▼ 


A 


► 


B 


► 


C 


► 


D 


► 


index Sensed 
Sheet 2, C6 
Sheet 2, D2 
Sheet 5, C3 



E 


► 


F 


► 


G 


► 


H 


FLOW CHART - End Procedure - Part 4 


2841 Stage 2 FEMDM (10/67) 


1607-4 






































2 


T 3 


▼ 4 


T 


5 T 6 


A 


► 


B 


► 


C 


► 


D 


► 


E 


► 


Sheet 6, C4 
Sheet 6, F3 



F 


► 


G 


► 


H 


FLOW CHART - End Procedure - Part 7 


1607-7 (10/67) 


















/2311 > 
OPERABLE 
\0B07 


2311 OPERABLE 


SELECTED ON L INE 
SELECTED READY 
SEL NOT END OF CYL 
SEL NOT SEEK INCOMPLETE 
SEL NOT UNSAFE 


COMMAND 

DECODE 

BREAKOUT 


FILE NOT 
OPERATIVE 


2311 SEEK OPERATION 
PURPOSE: SELECT 2311 INTERFACE 
SELECT MODULE 
TRANSFER CYLINDER AND 
HEAD ADDRESS TO SELECTED 
MODULE 
START SEEK 


TRANSFER 

ADDRESS 

BYTES 


TO END 
PROCEDURE 


CALCULATE CYL 
ADDRESS DIFF 
AND SIGN 



1612 (7/67) 


2841 Stage 4 FEMDM (7/67) 1612 









































^ 2321 > 

OPERABLE 
V OB050> 


COMMAND DECODE 
BREAKOUT 
QE060 


FILE NOT 

OPERATIVE 

Q.B050 


END PROCEDURE 


MODULE 

SELECT 


2321 

OPERABLE 


BIT DESIGNATION OF 
SELECTED FILE IS 
SET INTO UR, AFTER 
WHICH, FILE BECOMES 
SELECTED 


SELECTED ON LINE \ 
SELECTED DRIVE READY) 
DRIVE OPERATIVE I 
SEL NOT UNSAFE / 



PRESENT 

STATUS 

QEOIO 


DL - HEAD ADDRESS 
DH = HEAD POSITION 
GL = FINGER ADDRESS 
KL = SUBCELL 
. DW = CELL 


SET SEEK 
LIMIT 

QG020 


TEMPORARY LOCATION OF 
ADDRESSES APPEAR IN 
ABOVE REGISTERS ENTERING 
QG1 10 


TFR ADDR 
BYTES FROM CHAN. 
CHECK SEEK LIMITS 
DURING TRANSFER 
QG030, 040, 050 


CONVERT 
FINGER AND 
HD POS ADDR. 


TFR HD ADDR TO 
FC, RAISE "SET 
HD ADDR" 

QG130, 131 , 140 


TFR HD POS TO 
FC, RAISE "SET 
HD POS" 

QG130, 131, 140 


TFR FNGR ADDR 
TO FC, RAISE 
"SET FNGR ADDR" 

QGI30, 131, 140 


TFR SUBCELL ADDR 
TO FC, RAISE 
"SET SUBCELL 
ADDR" 

QG130, 131, 140 


TFR CELL ADDR 
TO FC, RAISE 
"SET CELL ADDR" 

QG130, 131, 140 


TFR "SEEK START" 
TO FC, RAISE 
CONTROL TAG 


CELL 

SUBCELL' 


CELL' 

SUBCELL' 


00 

01 

02 

03 

04 

05 

06 

07 

08 

09 

0-19 

0-19 

0-19 

0-19 

0-19 

0-19 

0-19 

0-19 

0-19 

0-19 




-1 


HD ADDR SET 

HB061 

1 


1 

HD POS SET 

HB051 

FA023 

1 


♦ 

FNGR ADDR 
SET 

HB051 FA023 

1 


_ i 

H 

SUBCELL ADDR 
SET 

HB051 FA023 



- * - 

CELL ADDR SET 

HB052 FA023 

1 


HEAD POS 6- FINGER ADDR"WE IGHTED 1 ^ 
PER CHART ON CLD PAGE QA007 


RECEIVED FROM CHANNEL 
IN THIS ADDRESS 
FORMAT 


1 CONVERTED TO THIS 
f ADDRESS FORMAT 

NOTE: 

ADDRESSES ON THIS CHART ARE 
EXPRESSED IN DECIMAL ALTHOUGH 
THEY ARE ACTUALLY RECEIVED 
FROM CHANNEL IN "HEX" FORM 


FT = 32. HOLD FOR 3 USEC 
THEN SET FT (2) OFF 


FT * , 8 . HOLD FOR 3 USEC, 
THEN SET FT (4) OFF 


FT =16. HOLD FOR 3 USEC, 
THEN SET FT (3) OFF 


FT = 4. HOLD FOR 3 USEC, 
THEN SET FT (5) OFF 


FT = 64. HOLD FOR 3 USEC 


W s ET°FT^O ) 3 oF^TEST ^Or) 
FT= 128 J READY, GO TO l:ND PROCy 


END 

PROCEDURE 


SEEK START 
HB061 FA021 


FLOW CHART - 2321 Seek 


1613 (7/67) 
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FLOW CHART - 2303 Seek 


1614 (7/67) 


2841 Stage 2 FEMDM (7/67) 










































WRITE 


TURN ON 
WRITE GATE 
& ERASE GATE 
QE080 




PUT 

APPROPRIATE 
BYTE IN DR 
QP050 


(* WR STATUS) 


WRITE GATE 

WRITE GATE 6- 


ERASE GATE 


IS UP 

CTL TO MODULE 


SD171 

HA011 



*HB061 


TFR DATA 
FROM DR TO 
FDR 
SD141 


e* 



WRITE DATA 
SD161 


ST (4) IS 
SET ON 

RS021 

- 1 - 


r ^T*128 AND F0128 RA ISES‘‘WR ITE GATE?' 

ft=i 28 and fc-8 raises "erase gate" 

CN 5 BIT LATCHED MUST BE ON TO RAISE 
(* WRITE STATUS) 


Csl 

vD 


BIT RING 

IS RESET 

SD091 

/ 

\ 


. 

WRITE CLOCK 
GATE COMES 

UP 

SD091 

/ 

\ 


r 

2.5 MC OSC 
DRIVES WRT 
TRIG(*875KC) 
SD181 

/ 




BIT RING 

IS DRIVEN 

SD121 

/ 

\ 


BIT RING IS RESET TO A 5 AND ALL 


■WRITE TRIGGER" ON GATES WRITING OF 
CLOCK PULSES. "WRITE TR IGGER"OFF 
GATES WRITING OF DATA PULSES. 


WRITE TRIGGER" ON GATES PHASE X 
PULSES. “WRITE TRIGGER"OFF GATES 
PHASE Y PULSES. 


fFDR IS RESET BY "PHASE X" AND ABIT 0. 
FDR IS SET WITH NEW DATA BY ABIT 0 
\ND BIT 0. 


ST (4) IS SET AT "BIT 0" TIME. IT 
SIGNIFIES THAT THE PREVIOUS BYTE 
OF DATA HAS BEEN WRITTEN. 


TURN OFF 
ERASE GATE 
|(* WR STATUS) 
QC050 


/2302«40ns 
_J 2311-48ns 

\ 2321-1 ins 




(* WR STATUS) 
ERASE GATE 
OFF AT 
MODULE 
HA011 


N 


>2321 ONLY 


FLOW CHART - Write 


1621 (7/67) 


2841 Stage 2 FEMDM (7/67) 1621 


FLOW CHART 
























2303 WRITE 


TURN ON 
WRITE GATE 
& ERASE GATE 
QE080 




FT=128 AND FC=128 RAISES*WRITE GATE^ 
FT=128 AND fc=8 raises’erase gate; 

CN 5 BIT LATCHED MUST BE ON TO RAISE 



PUT 

APPROPRIATE 
BYTE IN DR 


WRITE GATE & 
ERASE GATE 
CTL TO MODULE 
HAOll 

* HB061 


WRITE GATE 
IS UP 


WRITE START 
COMES ON TO 
TFR 1ST BYTE 
FR DR TO FDR 
SD201 


THIS IS DONE TO INSURE THAT THE 
FIRST BYTE WRITTEN CONTAINS ALL 
ONES 


BIT RING 
IS RESET 
SD091 


BIT RING IS RESET TO A 1 AND ALL 
OTHER POSITIONS OFF. 


WRITE CLOCK 
GATE COMES 
UP 

SD091 


RISE OF WRITE CLOCK GATE IS 
DELAYED TO ENSURE TIME FOR FALL OF 
ANY PREVIOUS READ CLOCK GATE. 


PHASE 0 
DRIVES BIT 
RING 
HC161 


TFR DATA 
FROM DR TO 


FDR IS RESET BY PHASE 1 AND BIT 0 
FDR IS SET WITH NEW DATA BY BIT 0 
AND PHASE-2 


ST (4) 
QP330 


WRITE DATA 


TURN OFF ST 

(4) 

QP330 


ST (4) IS 
SET ON 


ST (4) IS SET AT DELTA BIT 2 TIME. 1 
IT SIGNIFIES THAT THE PREVIOUS BYTE 
OF DATA HAS BEEN WRITTEN. 


LAST BYTE 
\0P050 > 


ST 

SET 

(4) IS 
OFF 


RS021 


TURN OFF 
WRITE GATE 


"WRITE GATE 


WAIT 8 
J1SEC 

QS050 


WRITE GATE 
OFF AT 
MODULE 
HB061 


TURN OFF 
ERASE gate 
(* WR STATUS) 
QC050 


(* WR STATUS] 
ERASE GATE 
OFF AT 
MODULE 
HB061 


MICROPROGRAM 


FLOW CHART - 2303 Write 


1622 (7/67) 


2841 Stage 2 FEMDM (7/67) 1622 































WRITE AM 



X. 


HARDWARE 


✓ 


ERASE GATE* BECOMES "WRITE STATUS" ON 2321 



UJ 

O 

z 

UJ 
OC 
UJ 
U- 
UJ 
Q C 


CM 

CM 


* 


FLOW CHART - Write Address Mark 


1623 (7/67) 


2841 Stage 2 FEMDM (7/67) 1623 





























■ -- 

2303 WRITE AM 


I 


- 3 " 

Csl 

vO 



o 

cr\ 

CM 



V 


HARDWARE 


J 


IS 


FLOW CHART - 2303 Write Address Mark 


1624 (7/67) 


2841 Stage 2 FEMDM (7/67) 1624 


FLOW CHART 



























2 


▼ 3 v 4 ▼ 


5 ▼ 6 


A 


► 


6 


► 


C 


► 


D 


► 


E 


► 


F 



► 


G 


► 


H 


FLOW CHART - Channel Data Transfer - Write 


2841 Stage 2 FEMDM (10/67) 


1626 















READ 


vO 



CN 




FLOW CHART - Read 


1631 (7/67) 


2841 Stage 2 FEMDM (7/67) 1631 


FLOW CHART 






























SEL READ DATA 


TURN ON 
READ GATE 
QC 040 


ONES RESET 
LATCH IS SET 


ONES RESET LATCH IS SET BY THE FIRST 
SEPARATED DATA PULSE FOLLOWING THE 
VFO SYNC AREA OF ZEROS (CLOCK PULSES). 


DATA GOOD 
LATCH IS SET 


DATA GOOD IS SET BY THE DATA GAP SENSE 
WHICH OCCURS DURING THE FIRST HALF OF 
THE SYNC BYTE (00001110). 


READ CLOCK 
GATE IS SET 


READ CLOCK GATE IS SET BY THE FIRST 
SEPARATED DATA BIT IN THE SYNC BYTE. 
THIS DROPS BIT RING RESET AND ALLOWS 
PHASE X AND Y GENERATION. 


NO > / ST4 > 
QK 020 


START BIT 
RING 


THE BIT RING HAS BEEN HELD RESET TO A 5 
POSITION AND THE FIRST PHASE X STEPS 
THE BIT RING INTO POSITION 5. 


SYNC IS 
COMPLETE 


STORE DATA 
IN FDR AND 
TFR TO DR 
REG. 

SD141 


THE LAST 3 BITS OF THE SYNC BYTE ARE 
GATED INTO THE FDR REGISTER (110), FDR 
IS TRANSFERRED TO DR AT TIME Ao. IF 
SYNC IS CORRECT DR*6 (00000110). 


SET ST (4) 
OFF 


ST4 IS 
SET ON 


AT BIT RING POSITION 0, THE FDR IS 
RESET AND ST (4) IS SET ON. THIS 
CONTINUES AS LONG AS READ GATE IS UP. 


ST4 IS 
SET OFF 


NO / $j4 n 

V QL 010 


SEL READ DATA 


DR -> DW 


STORE DATA 
IN FDR AND 
TFR TO DR 
REG , 

SD141 


ST4 IS 
SET ON 


LAST BYTE 


TURN OFF 
READ GATE 

QR 060 


FLOW CHART - 2311 Read 


1632 (7/67) 


2841 Stage 2 FEMDM (7/67) 1632 


















o 


READ ADDRESS MARK 


TURN ON 


ADDRESS 

MARK 

QC040 

+ 


NO 



FT*1 RAISES THE ADDRESS HARK GATE 
IN THE 2841 DESERIALIZER. 


FT=128 AND FC=64 RAISES‘READ GATE" 
BOTH IN THE 2841 DESERIALIZER AND 
IN THE SELECTED MODULE. "READ GATE* 
BECOMES "ATTENTION RESET" IN 2321, 
RAISING M READ GATE"ALSO FIRES 
1600NS SS (*4600NS) WHICH RESETS 
DESERIALIZER. 


ONES RESET 

/ 

FALLS 

/ 

SD031 

1 

*SD036 

\ 




✓- 


I TURN 

OFF 1 

AM CONTROL 

QJOIO 


— N 


THE BINARY 
CTR IS 
DRIVEN 
SD201 


CLOCK GAP 
SENSE DETECTS| 
AM BYTES 
SD061 ,! 5D066 


READ CLK GATE! 
COMES UP AT 
COUNT 8. 

SD101 


TO FLAG BYTE 
PROCESSING 
QJOIO 


±Jl 


I 


AM GOOD 
LATCH IS SET 

SD2U 


TURN OFF 

AM CONTROL 


DATA GAP 

SENSE DETECTS 
SYNC BYTE, t 



SD061*SD066 


TURN OFF 
READ GATE 

QJOIO 


THE VARIABLE AREA ON ONES IS 
FOLLOWED BY 4 BYTES OF ZEROS 
DURING WHICH “ZEROS COUNT" PULSES 
AREA EMITTED. 


THE EFFECT OF "ONES RESET" IS 
TO RESET THE BINARY COUNTER. 
THE EFFECT OF "ZEROS COUNT" IS 
TO DRIVE THE BINARY COUNTER. 


THIS SETTING OF“READ CLK GATE" 
IS ULTIMATELY RESET BY RISE OF 
'DATA GAP SENSE." COUNTER NOW 
STEPPED BY BIT RING 4. 


A SEQUENCE OF LATCHES (AM 1, AM 2 A 
AM 3) ARE SET BY THE RISE AND FALL] 
OF"CLOCK GAP SENSE" 


CONDITIONS WHICH WILL TURN ON RESTART LATCH 
WHICH IN TURN WILL INITIATE A RESTART AT 


(SD211) 


© ; 


DATA GOOD 
LATCH IS SET 

SD191 


\_ 




READ CLK GATE| 
IS TURNED ON 
|AGA IN 

SD101 


1. "COUNT 14" (NO *' DATA GAP SENSE" IN SYNC BYTE) 

2. "ONES RESET* WITH " RD CLOCK GATE " OFF (LESS THAN 

9 ZEROS IN A ROW) (RESETS BINARY COUNTER ONLY 
DOESN’T TURN ON M RESTART} 

3. "DECODE 8-10" AND "ONES RESET" 

(LESS THAN 4 BYTES OF ZEROS IN A ROW) 

4. "AMI*' ON,"DATA GAP SENSE", NOT "AM GOOD" 

(MISSING DATA BITS IN AM BYTES) 

5. “AMI",“CLOCK AND DATA GAP SENSE" (AREA WHERE NO 

CLOCK OR DATA BITS HAVE BEEN WRITTEN) 


READ CLK GATE IS NOW SET BY THE 
FIRST SEPARATED DATA BIT IN THE 
SYNC BYTE AS IN READ. 


MICROPROGRAM 


BIT RING IS 
RESTARTED 

SD121 

/ 

\ 

, 

r 

STORE DATA IN 
FDR AND TFR 

TO DR REG. 

SD141 

/ 

l 




BIT RING RESET TO A 5 WAS 
INITIATED BY PREVIOUS FALL OF READ 
CLK GATE. THE FIRST PHASE X STEPS 
BIT RING TO POSITION 5. “8“BIT 
IN SYNC BYTE NOT SET INTO FDR. 


SAME HERE AND HEREAFTER AS IN 
READ 



t 2321 READ HA IS AN ADDRESS MARK OPERATION. BIT 
RING SYNC BYTE IS 00001001. DR WILL BE CHECKED 
FOR A "1" (QJOIO). BY WILL HAVE BEEN SET TO V 
ON QH031. READ GATE AND ADDRESS MARK CONTROL 
ARE BROUGHT UP ON QH031 ALSO. 


HARDWARE 


CM 


* 2321 ONLY 


REFER TO RAGES 736 «• 737 
FOR BETA GAP BIT CONFIGURATION. 


at 

M 


FLOW CHART - Read Address Mark 


1633 (7/67) 
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READ ADDRESS MARK 
































SEL READ DATA 


TURN ON 
READ GATE 

Q.C040 


SET SELECT 
PHASE AND 
HOLD PHASE 


*5NE OF THE 6 CLOCK PHASES IS SELECTED 
THAT MATCHES FILE DATA. TH IS "* SELECTED 
PHASE* DRIVES BIT RING AFTER “ READ CLOCK'' 
GATE COMES ON. 


ZEROS COUNT 
DRIVES 
BIT RING 


THIS OCCURS DURING THE BYTE OF ZEROS 
PRECEEDING THE SYNCH BYTE 



READ CLOCK 

YES 1 

GATE COMES 

1 

ON 

! 

HC 101 

-- 


SYNC IS 
COMPLETE 


SET ST (4) 
OFF 

QK320 


8 BITS LATCH 
COMES ON 


SELECTED 
PHASE DRIVES 
BIT RING 


SET BITS 0 
THROUGH 7 
OF SYNCH 
BYTE INTO DR 


SET ST4 
ON 


AT BIT RING ZERO, DELTA BIT RING ONE 
TIME OF SYNCH BYTE 


STORE 

DATA 

IN FDR 

AND 

TFR TO 

DR 

REG. 


HC 1 

71 


ST (4) IS 
SET ON 


LAST BYTE 
v QR300 . 


BIT RING IS SYNCED TO SELECTED PHASE AND 
FDR XFER OCCURS EVERY "BIT RING 0" TIME 
UNTIL MPROGRAM TURNS OFF READ GATE. 


TURN OFF 
READ GATE 
Q.Q010 


MICROPROGRAM 


SEE PAGE 738 

FOR TRACK BIT CONFIGURATION. 


FLOW CHART - 2303 Read 


1634 (7/67) 


2841 Stage 2 FEMDM (7/67) 1634 






























2303 READ ADDRESS MARK 




SAME AS 

2303 read 


FLOW CHART - 2303 Read Address Mark 


1635 (7/67) 


2841 Stage 2 FEMDM (7/67) 1635 





























SORSP 
GA 043 - 


SORSP IS PICKED BV SVC REQUEST 
AND HELD BY SV IN . SORSP MEANS 
SVC OUT RESPONSE 


SVC OUT IS RAISED BV CHANNEL 
WHEN IT HAS ACCEPTED BYTE 
ON BUS IN 


LAST BYTE 


SVC IN RESET 

GB151 


TURN OFF 

READ LATCH 

VIA IG-0 


r 


FLOW CHART - Channel Data Transfer - Read 


1636 (7/67) 


2841 Stage 2 FEMDM (7/67) 1636 
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FLOW CHART - Microprogram Logic 


I 


6 


I 


7 


A 



E 


FLOW CHART CONDENSED 


MICROPROGRAM LOGIC 


[DAT! 




■■ 

— 

TYPI 

2841R 


1691 















1692 (10/67) 


q»ooo 



QS070 


QS061 




QS040 

.(APE) 

ADDRESS 


REGENERATED 


QS030 


/ adt \ 


Q.F041 


QF040 


QF030 


QF010 


QFOOO 



4 SENSE 
BYTES 

O’S IN REG 


(FHE) 


PLACE 
RESERVE/ 
IRELEASE IN SW 


(ALE) 


(ATE) 

QB030 


DETERMINE 
DEVICE WITH 
OUTSTANDING 
ATTENTION 


RESET 

DESELECTION 
OF ALL 
DEVICES 



(AQE) 

1 QBOIO 

WAIT FOR 

SEL OUT 
RAISE OP IN 
fc ADDA IN 


(AJE) 

f QB040 

DETERMINE 
DEVICE AND 
TYPE 


(AQE) 

1 QB050 

DETE 

CHNL 

DEVIC 

RMINE 

A OR B 

E SEL 



■6 


CHNL A/B 
■SEL CU 
fi. DEVICE 


SELECT 

DEVICE 

INTERFACE 

(AQE) 
f QB050 


CHECK DEVICE 
STATUS 
DETERMINE 
IF CH A/B 


(AJE) 

QB05I 


DETERMINE 
IS PROPER 
DEVICE IS 
SELECTED 


PRE 
DE SI 
REMOV 
IN 

>ENT 

rATUS 

P/C 

SW 


(ALE) 

QB060 

SHIFT 

P/C INTO 

DR 

' 

^(FGE) 
QB052 

DETERMINE 

IF DEVICE 
END IS SC 

OR PC 


‘(ARE) 

QB060 

SET DE 

SC POSITION 
IN DR 


XOXXXOXX 


Q.B020 



CHNL A XIXXXXXX 
CHNL B XXXXXIXX 



CHECK FOR 
DE SC 
TYPE 


JL£l2_r 

(FGE) 


DETE 
IF TE 
COM 

RMINE 

ST I/O 
MAND 


1 (ASE) 
QB070 

DETERMINE 
FILE STATUS 
AND POST 

1 

1 (AHE) 
QB060 

DET IF DE 

IS SC OR 
PACK CHANGE 

' 

1 (FGE) 
QB052 

RESET SIP 
& ATTENTION 
DET DEVICE 
END 


(ARE) 

QB060 

PLACE DE 

IN SW 


XXOXXXOX 




SW REG 
RESERVE CHNL A IXXXOXXX 
CHNL B 0XXX1XXX 
RELEASE OXXXOXXX 


(AAE) 


QB060 


XXXOXXXO 


BUSY STATUS 
POSTED 
DE PLACED 
IN SW 



(ACF) 


(ASE) 


QGI60 


PLACE 
SIP I NSW 


(ARE) 


QD100 



0 GP 
COMMAND 
REJECT 


SW 

CHNL A XXIXXXXX 
CHNL B XXXXXXIX 


CHN A XXIXXXXX 
CHN B XXXXXXIX 


SEEK IN PROGRESS 
CHNL A XXXIXXXX 
CHNL B XXXXXXXI 


(AAE) 


I QG 1 3 


(AKE) 


QDUO 


SEEK 

DECODE 


COMMAND 

REJECT 

ERROR 


QB05I 


QB052 


1Ml 


RECHECK 
DEVICE FOR 
OUTSTANDING 
ATTN 


(FBE 


CHECKS FOR 
DEVICE END 
AND RESERVE 
CHNL A/B 


(FGE) 
(FGE) 


QB060 


POST DEVICE 
STATUS 


QGOOO,030,040, 
050.060,, 
061,120, 
130 


RESERVE 

RELEASE 


LEGEND: 

I . BLOCKS REPRESENT CLD PAGES 

2. (XXX) IS EXIT SYMBOL ON PAGE 

3. nPROGRAM FUNCTION DESCRIBED IN BOXES. 

SUBLOOPS: 

© MAIN LOOP RESERVE/RELEASE COMMAND 

© RELEASE/RESERVE COMMAND REJECTED WHEN PRECEDED BY FILE MASK COMMAND 
© SEEK INSTRUCTIONS TO DEVICE 
0 TERMINATION OF SEEK OPERATION 
Q CHNL A/B ADDRESSES DEVICE RESERVED TO CHNL B/A 
0 RESERVE ON OTHER CHNL REMOVED 
© PACK CHANGE 

FLOW CHART - Dual Channel Microprogram 


(AQE) 

QB070 


CHECK 

DEVICE 

OPERABLE 


(AEE) 


QB07I 

LOAD 
COMMAND 
IN OF REG 


QDOIO 

COMMAND 

DECODE 


QD030 



(ARE) 


COMMAND 

VALIDITY 

CHECK 


10110100 
10010100 


(ADE) 


k- 


QP040 


COMM IN 
BY REG 
FOR DECODE 


TYP. RESERVE/ 
RELEASE 


(AKE) 

(ALE) 


RESERVE/RELEASE 
COMMAND NOT 
VALID. SINCE 
FILE MASK 
COMMAND PRECEDED! 


■ 

(ABE) 

QE030 

CONTROL 

OPERATION 

■ 

(ANE) 

QE020 

RESET 

READ LATCH 

IF ON 

■ 

(ANE) 

QE010 

STATUS 

PRESENTED 


'(ape) 

QDIOO 


COMMAND 

DECODE 


SCHEMATIC FLOW DIAGRAM FOR 

DUAL CHANNEL MICROPROGRAM 

PATC 






TYPI 

2841R 

IBM 

1692 
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2841 Stage 2 FEMDM (7/67) 1702 


I 2 I 3 I » I 5 I 6 | 7 



TIME SCALE OR CYCLE 

NO. 

SIGNAL NAME 

SP 

LOGIC 

LEVEL 

A 500 NANOSEC PER MACHINE CYCLE (125 NANOSEC PER PULSE A, B, C, D) 


A 








1 


1 



r 


i 











C J . 



■HNm 



1 





i 

1 





MACHINE CYCLES j! 



+3,0 

EBbI samammm 







BL—y 



SflMSWw 



















dfMM 



“tbb 




2 












3 

ADDRESS REGISTER 
(SAMPLE ADDRESS SHOWN) 




514 


515 

_^ 

515 










4 

SALS OUTPUT 
(ADDRESSED LOCATION) 




513_ 


514 

_ 



516_ 

mmmmmm 


| 




mmm 

5 

ALG OPERATION 




513 

514 




515 

516 


■■■■■■■■■ 

6 












7 

TIMED STOP 

(STOP KEY, ERROR, ETC) 


SP101 



T-rrfiT^' rq 






8 

INHIBIT 1 Q 

C1B5 

D12 

SP101 

+3,o 



■■■■■■■■■■ 









■ 

9 

INHIBIT 2 0 

C1B5 

BIO 

SP10I 

+3,0 



■■■ 

■■■■■■■■■ 

■■KIH 





■IB 


■■■KBi 


10 

INHIBIT 3 0 

C1F3 

B07 

SP101 

+3,0 



■^^^BBBB 

■■R1H 

■■■■■■■■■ 




■■■^BBHBI 

bhbubbi 

bhhbi 


11 

TIMED START (START 
KEY, NORMAL RESET) 


SP101 






— 



12 






2841 IS FUNCTIONALLY STOPPED. 


13 








14 






'XCA, CB, CD LATCHES ARE RESET. y 

_^___"X 

15 





. - - . - .- -- -- --- .- 

-+A 

■ ■iiji.nnif 

16 







17 






18 






19 






20 

_ 






MOTES: 

0 BLOCK SALS RESET £• SET, TURN ON MACHINE STOP INDICATOR. 
0 BLOCK CA, CB, CD LATCH SET; BLOCK W & X REGISTER SET. 
0 BLOCK ALU OUTPUT. 


[ TIMING CHART 




START 

- STOP TIMING 


DATE 




1 



TYPE 

2841R 

7 

0 

IBM 

1702 

2 


TIMING CHART - Start - Stop Timing 





































W/X REG 


SAL CONTENTS 


OPERATION 


ALU OUTPUT 


GP REG (NORMALLY, GP WILL BE RESET AT START OF SCAN OP) 

RECYCLE LATCH (TRANSFER START ADDRESS SWITCH TO X REG) 



CD LATCHES 


700 



XXXXX 


TYPICAL SCAN CONTROL WORD 
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1_ l _ 

1 

3 

1 

k 

1 

5 

6 

-I 



TIME SCALE OR CYCLE 

NO. 

SIGNAL NAME 

SP 

LOGIC 

LEVEL 


- 



* 1.143 uSEC_ LJ_ 

* 18.288 uSEC 

1 

2.5 MC WRITE OSC 
* 875 KC 

C2E3 

B02 

SD181 

0. +3 


2 

WRITE GATE (7) 






3 

SERIALIZER RESET SS 

C2B4 

D04 

SD091 


1600 NS 

*4600 NS 

4 

WRITE CLOCK GATE 

C2B6 

D04 

SD091 





. . 






1 * 



5 

WRITE TRIGGER 

C2C4 

BIO 

SD181 


Tjn_n_rLn_r^ 


-IJTLTLTUlJ^Lr^^ 

-LTLnJ UT-n-TLTL 

iJTJijnjijarLrL 

as 

6 

A bit RING 


SD131 







_] 

1 5 1 6 i 7 lo 

1 1 1 2 1 3 1 4 | 5 I 6 | 7 |0 

1 > 1 2 1 3 | 4 | 5 | 6 \ 7 jo 

1 1 1 2 |3^? 4 | 5 | 6 | 7 |0 

laDBOBDnQ 

IDB 







7 

BIT RING 


SDl 31 





N v 


_] 

1 5 | 6 |7 

0 1 1 1 2 1 3 1 4 J 5 .1 6 _l 7 

0 1 ' 1 2 1 3. 1 1 1 5 I «l7 

°i' i ~ i? /l m_s_l 6 xr 

DuannaDD 

ram 

8 

FDR RESET 

B3G6 

B07 

sDin 


..Ml 11.11 

■ 

■ 

■ 

■ 

■ 

9 

SET FOR 

B3G6 

D09 

SDl 11 



- 

- 

- 

- 

- 

10 

SET ST (4) 

B1H3 

B07 

RS021 



— 

— 

— 

— 

— 

11 

SERIAL OUTPUT DATA 

BITS GATED OUT OF 

FDR BY BIT RING 

B3G7 

D04 

SD151 



00000000 


> > 



111111 11 

i i i 1 1 1111 

oooo n > n.,_° 

1 i ° 

12 

PHASE X 

C2B7 

B13 

SD 181 


.-TLTLn . 

—SAME AS WRITE TRIGGER 





13 

ALLOW PHASE Y 

B3E4 

D02 

SD 121 



- ( STAYS ON FOR- REMAINDER 

OF WRITE 





14 

PHASE Y 

C2B7 

B04 

SD 181 


.nnr 

JTJT-e 180° OUT FROM PHASE X 





15 











16 

DBL FREQ WRITE DATA 

C2C6 

BIO 

SD 181 

+3. 0 

“iruarirLTir 

ccc ccccc 

ioririJ _ iJ~ir _ Lrir 

C DCDCDC DCDC DC DCD 

miimmjifuuinjimmji 

C DCD CDj*DCDC DCDCD 

imjirrn/ mMLruui 

iSSSSiiliiliiMi 

HHM 

i&SS 

17 






LOGIC BLOCK AT 5H GATES "CLOCK BITS'* 
TO LOGIC BLOCK AT 6G (SD271) 

LOGIC BLOCK AT 5G GATES "SERIAL 

OUTPUT DATA", WHEN PRESENT, TO LOGIC 
BLOCK AT 6G. (SD271) 




18 







LOGIC BLOCK AT 6G MIXES "CLOCK" & 
"DATA" (S D2 71) 




19 











20 












NOTES: 

(7) TURNED ON VIA MICROPROGRAM (Q.E080) 
* 2321 REFERENCE 


TIMING CHART - Write 


TIMING CHART 

WRITE 

B&3 




nz 


TYPE 

2841R 

em 

WBBm 
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TIME SCALE OR CYCLE 


SIGNAL NAME 

SP 

LOGIC 

2.5 MC WRITE OSC 
* 875 KC 

C2E3 

B02 

SOI 81 

WRITE GATE CD 






WRITE CLOCK GATE 

C2B6 

D04 

SD091 

WRITE TRIGGER 

C2C4 

BIO 

SD181 

A BIT RING 


SD131 

BIT RING 


SD131 

FDR RESET 

B3G6 

B07 

SD111 

SET FDR 

B3G6 

D09 

SD111 

SET ST (4) 

B1H3 

B07 

RS021 

SERIAL OUTPUT DATA 
(BITS GATED OUT OF FDR 
BY BIT RING) 

B3G7 

D04 

SDl 51 




ADDRESS MARK CD 



WRITE AM LATCH 

B3C5 

B08 

SD151 

INHIBIT CLOCK WR DATA 

B3A6 
BO 8 

SD151 

DBL FREQ WRITE DATA 

C2C6 

BIO 

SD181 


400 NANSEC 
*1.143 uSEC 


BYTE TIME-6.4/ISEC 
* 18.288 (J.SEC 


3 » 5 6 7 0 1 2 3 4 S 6 7 0 » 2 3 4 5 6 7 0 1 2 3 4 5 6 7 0 » 2 3 


2 I 3 I 4 I 5 I 6 I 7 I 0 


2 I 3 1 4 I 5 I 6 I 7 I 0 


2 3 4 5 6 7 0 12 3 4 5 6 7 0 12 3 


0 0 0 0 


c_c _C_C_C_ c _J_C_D C DC _D C D C _D _C_D _C _D_C _D _D_D_ D_D_DC _D _C_D_C_D_D_D_D. 


-C_D C_DC_DI C_C_C_C 


LOGIC BLOCK AT 5H (SD181) LOGIC BLOCK AT 5G (SD181) GATES 

GATES CLOCK BITS TO LOGIC SERIAL OUTPUT DATA, WHEN PRESENT, TO 

BLOCK AT 6G _ LOGIC BLOCK AT 6G _ 

LOGIC BLOCK AT 6G MIXES CLOCK 6- 
DATA BITS RESULTING IN 2F 


FIRST ADDRESS MARK 

INHIBIT CLOCK WRITE DATA 
BLOCKS CLOCK BITS AT LOGIC BLOCK 
5H DURING BIT RING 0,1,2,3,4 


SECOND ADDRESS MARK 



(T) TURNED ON VIA MICROPROGRAM - WRITE GATE ON QE080, AM ON QP080 
* 2321 REFERENCE 


TIMING CHART 


WRITE AM 


TIMING CHART - Write Address Mark 



TYPE 2841R 


1723 
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2841 Stage 2 FEMDM (7/67) 1731 


<1 

CO 


3 


5 


6 


05 

<1 



TIME SCALE OR CYCLE 

NO. 

SIGNAL NAME 

SP 

LOGIC 

LEVEL 

LEADING BYTES OF ZEROS 

SEE NOTE 1 

BYTE OF ONES 

-e- 6.4nS (*l8.288nS)- 

SYNC BYTE (00001110) 

FIRST DATA BYTE 


1 

RAW DATA 

C2D7 

D09 

SD081 

+ 

CCCCCCCCCCCC 

fji_n_n_n_n_n__r 4 ^n_n_n_n_n_i 

CDCDC DCDC DCDCDCD 

[XMnnnnnnnjinjmrij 

_i_ 

C C C C C 

fi_n_n_n_ru 

_ 1 _ 

D C D C D C 

IRfUlRfl—J 

_ 

CCCCCCCC 

[UUUUULIULJ 

_l_ 

c c c 

lUUU 

2 

READ GATE 

B3J4 

DIO 

SD171 

+ 


■■■■■ 





■■■■ 




3 

VFO RESET 

C2B4 

D04 

SD091 

- 





—800 NS 
*2.286nS 


4 

VFO SYNC 

C2E6 

B02 

SD091 

- 

— 






C 

VFO GATE 

C2E6 

B07 

SD091 

+ 

. 


■■■■■ 

■1 


1—M 





6 

DATA GAP SENSE 

* C2J4J11 — 

C2M6 

Jll 

► 

SD061 

+ 

GAP 1 - 2,4ns OF MISSING DATA BITS 






—i—M 


1 




7 

BIT RING SYNC LATCH 

C2D7 

B07 

SD191 

+ 




_> 




8 

SEP DATA 

* C2J4J12 — 

C2M6 

J12 

► 

SD061 

- 

PULSE WIDTH )■■■■■■■■ 1 ■ 

APPROX 250NS — ■■■■■■■■ | ■ 

r ■ 



9 

DATA GOOD 

C2B6 

BIO 

SD191 

+ 


i'i 1 






10 

READ CLK GATE 

C2B6 

D07 

SD101 

+ 



—— 



1) 

A BIT RING 


SD131 

SD132 



■ ■■■ 



12 

BIT RING 


SDl 31 
SD132 


v _ iii 1 




13 

PHASE X 

C2B7 
Bl 3 

SD181 

+ 

■ 

■ ■ 

1 

i 

L _ _ 

■ ■ ■ 

\ k 

ALLOW PHASE Y 

B3E4 

D02 

SDl 21 

- 


1—1 

■ 



1 1 1 



15 

PHASE Y 

C2B7 

B04 

SDl 81 

+ 


rsr 

1 

■ 


■ ■ ■ 

16 

RESET FDR 

B3G6 

B08 

SDl 1 1 

- 


1 

1 


■ 

■ 

17 

SET FDR 

B3G6 

B09 

SDl 1 1 

+ 

1 1 


1 

1 

18 

GATE FDR TO DR 

B3G6 

B07 

SDl 1 1 

+ 


1 rr t 

19 

SET STAT 4 

B3C7 

B02 

SDl 31 

+ 


20 

FDR BIT 5 

B3G7 

D09 

SD142 


— 

_ 

r 1 ._ . 

21. 

FDR BIT 6 

B3G7 

D09 

SDl 42 




A 


B 

-J 


C 


NOTES: 

* 2321 ONLY 1. SEE PAGES 736 &737 

FOR GAP BIT CONFIGURATION 


2. PHASE Y PULSES MAY OCCUR 
BEFORE ALLOW PHASE Y, BUT 
THESE ARE NOT FUNCTIONAL 

TIMING CHART - Read 


TIMING CHART 

_READ_ 

DATE 






TYPE 

28Mr 

mm 

1731 
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NO 

SIGNAL NAME 

SCOPE POINT 

LOGIC PAGE 







1 

RAW DATA 

C2E5B02 

SDOl 1 


2 

VFO RESET SS 

C2B4D04 

SD091 


3 

VFO SYNC 

C2E6B02 

SD091 


4 

VFO GATE 

C2E6B07 

SD091 


5 

SEP CLOCK GATE 

C2K4B09 
*C2J2B09 

SD051 

*SD056 


6 

SEP DATA GATE 

C2K4B05 
*C2J2B05 

SD051 

*SD056 


7 

SPEARATED DATA 

C2M6J12 

*C2J4J12 

SD061 

■>'<SD 066 


8 

DATA GAP SENSE 

C2M6J11 
*C2 j4jl .1 

SD061 

’'<SD 066 


9 

CLOCK GAP SENSE 

C2M6J13 

*C2J4J13 

SD061 

* ,f SD 066 


10 

ONES RESET 

C2M6D02 

*C2J4D02 

SD031 

*SD036 


11 

ZEROS COUNT 

C2M6D02 

*C2J4D02 

SD031 

*SD036 


12 

BINARY COUNTER 


SD20I 


13 

READ CLOCK GATE 

C2B6D07 

SD101 


14 

PHASE X 

C2B7B13 

SD181 


15 

ALLOW PHASE Y 

B3E4D02 

SD121 


16 

PHASE Y 

C2B7B04 

SD181 


17 

BIT RING 


SD131 

SD132 


18 

DELTA BIT RING 


SD131 

SD 132 








$- 


VARIABLE AREA-BYTES OF ONES 


4 BYTES OF ZERO 


SHEET 1 OF 3 

-5 





: CHART :SW)WS 
-A BATA BIT 


VFO ififelNG STARJED 
*ESULT*VFG 180° OUT 


-(•CLOCK -GATE*UPON BATA BIT), VFO WILL 
BY 'RE-SYMCfp IN 2ND_B[YTE; OF ZEROS.’ 


IjLjmriJTJT^ _TLTLhJl. 

Ln_r(_rLr 


l SHEET |2 
K-CONTINUES 
FROM HERE 



NOW ON 


* 2321 ONLY 


TIMING CHART - Read Address Mark (Page 1 of 3) 


TIMING CHART - 


READ ADDRESS MARK 


DATE 






TYPE 

2841R 

IBM 

1733 





























































































2841 Stage 2 FEMDM (7/67) 1733 


-q 

CO 

CO 



* _ 1 7 

SHEET 2 OF 3 


NO 

SIGNAL NAME 

SCOPE POINT 

LOGIC PAGE 







1 

RAW DATA 

C2E5B02 

SD011 


2 

AM 1 

B3H6B04 

SD211 


3 

AM 2 

B3H6B07 

SD211 


4 

AM 3 

B3H6B12 

SD211 


5 

AM GOOD 

B3H3D11 

SD211 


6 

DATA GOOD 

C2B6B10 

SD191 


7 

SEPARATED DATA 

C2M6J12 

*C2j4jl2 

SD061 

-.'.-SD066 


8 

DATA GAP SENSE 

C2M6J11 
*C2J4J11 

SD061 

*SD 066 


9 

CLOCK GAP SENSE 

C2M6J13 

*C2J4J13 

SD061 

-'<SD066 


10 

ONES RESET 

C2M6D02 

*C2j4D02 

SD031 

•SD036 


11 

ZEROS COUNT 

C2M6B04 

*C2j4B04 

SD031 

-'SD036 


12 

BINARY COUNTER 




13 

READ CLOCK GATE 

C2B6D07 

SD101 


14 

PHASE X 

C2B7B13 

SD181 


15 

ALLOW PHASE Y 

B3E4D02 

SD121 


16 

PHASE Y 

C2B7B04 

SD181 


17 

BIT RING 

- 

SD131 

SD 132 


18 

DELTA BIT RING 

- 

SD131 

SD132 


19 

STAT 4 

C2D7D12 

>SD066 





4 BYTES OF ZEROS 


nLTLFl* 


mjm 


7 *0- 


Am 


GAR 

SENSE! 


= 2.4 US OF MISSING DATA BITS 
* 6-B.US'. . . 


2.8 U[s; OF MI$S ING CLOCK 
*8.0 US. — n—. ... , 


BITS 


BIT RFNG -4’ TIME 


(FOLLOWING SSPARATED CL 


1 1 I g I 3 1 


ail &A iA 4 


• (-f 0LL0W4NG SFtARATED 


rrm 


mi 


a/1 


PULSE WIDTH APPROX 


250 NS_*~ 


in 


■10 


bCK. GATE). 


M 


DATAi GATE) 


I 


EEE-EEEO 


A2 i~r^i gnM A7f 


APf 


BYTE OF ONES 


AM BYTE #1 


1 -L 1 


il 


L .1 I 


11 


1 4 1 2 1 HH 


<A 2 j A3| A**| As| A&1 A7j Aoj 


5 i 6 1 7 1° 


mil 


J-L 


12 


EH 


Ai[ Az| 


ruzni 


A3| A^l A5l A 6 | 


SHEET 3 
<■ CONTINUES 
FROM HERE 


I I I 


m 


A7| AQ 


A 


C 


D 


E 


* 2321 ONLY 


TIMING CHART - Read Address Mark (Page 2 of 3) 


TIMING CHART - 


READ ADDRESS MARK 


DAT! 






TYPE 

2841R 

IBM 

1733 
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SIGNAL NAME 


LOGIC PAGE TEST POINT LVL 


2303 CLOCK 


2303 DATA 


KlifililiTiliViV 


ADDRESS MARK 


BYTE OF ONES BYTE OF ZEROS 


SYNC BYTE - 9 





TIMING DIAGRAM 


2303 ATTACHMENT S/D READ AM 


TIMING CHART - 2303 Attachment S/D Read AM (Page 1 of 2) 











































SHEET 2 OF 2 


ADDRESS MARK 

BYTE OF ONES' 

BYTE OF ZEROS 

SYNC BYTE - 9 

4 <1 - 

__ 

_,, 

SSiEBBPi 



_n_n_f (JT 

4 {— 


DRIVE STOPS 
UNTIL 


4 f- 


END OF AM 


n_rui_ 

_ruiJiJiJT^uuiJX^^ 


4<r 


4 <r 


4<r 


4<r 


4<r 


4<r 


ru 


4<r 


u 


U 


4<r 


4<r 


4<r 


su 


4<r 


■ 4<r 


4<r 


-if- 


-U- 

juui^ljuijiji_rui_r 


TIMING DIAGRAM 

2303 ATTACHMENT S/D READ AM 

DATE j 




TYPE 

2841R 

mm 

1 734 
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2302 - 2311 TRACK FORMAT 


LEAD AREA-36 BYTES 


VFO AREA-4 BYTES 



s 

ZEROS 

ZEROS 

ZEROS 

ZEROS 

ZEROS 

0 0 0 

00000000 

00000000 

00000000 

00000000 

00000000 



BIT RING 
SYNC AREA 
I BYTE 


4 BITS ZEROS 
3 BITS ONES 
1 BIT ZERO 



LEAD AREA 
12 ZEROS 


VFO AREA-4 BYTES 


ZEROS 

ZEROS 

ZEROS 

ZEROS 

ONES 

4 BITS ZEROS 

3 BITS ONES 






1 BIT ZERO 

O 

O 

O 

O 

O 

O 

O 

O 

00000000 

00000000 

O 

O 

O 

O 

O 

O 

O 

O 

1 1 1 1 1 1 1 1 

0 0 0 0 1 1 1 


LEAD AREA 
9 ONES 


VFO AREA-7 BYTES 


6 BYTES ZEROS 


BIT RING 
SYNC AREA 
1 BYTE 


4 BITS ZEROS 

ONES ONES ZEROS ZEROS ZEROS ONES 3 BtTS 0NE$ 

1 BIT ZERO 

1I001I001I111111I11111I100000000000000000000000011II111100001110 




HOME 

ADDRESS 


41 18 

BYTES (5 + 2) BYTES BYTES 


mmim 

\ 

mm 

R 0 COUNT FIELD 


R 0 DATA 
FIELD 

VARIABLE 

LENGTH 


18 

(1+2) TO 

(9 + 2) BYTES 

BYTES 

FULL TRACK 



mmmmmmmm. 


ID 


COUNT FIELD 


(9+2) BYTES 


VARIABLE 

LENGTH 


DATA FIELD 

VARIABLE 

LENGTH 


0 TO 255, ,0 (3625 + 2) 
+2 BYTES BYTES MAX. 


R 0 RECORD 


+2 BYTES 


NORMAL RECORD 



HA or Alpha Gap Bit Configuration- 2302 


LEAD BYTE 

* 


VARIABLE AREA 

21 BYTES MIN. 
OF GOOD DATA 



ADDRESS MARK AREA 
2 BYTES 


BIT RING SYNC 
BYTE 


1 10 0 1 10 0 1 1 1 1 1 1 1 10 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 



ONES 4 BITS ZEROS 

G 5 BITS MISSING 3 BITS ONES 

CLOCK PLUSES 1 BIT ZERO 


HB1MH 


00001110 



VARIABLE AREA=2I + 
.49 (KL + DL) 

,-INDEX 


* LEAD BYTE FOLLOWING A DATA FIELD MAY HAVE A ''GLITCH'* IN IT DUE TO THE DROPPING OF WRITE 
---GATE FOLLOWING A REWRITE OF THE DATA FIELD. - 




riq 


F C CHHR 



HOME 

ADDRESS 


R 0 COUNT FIELD 


R 0 DATA 
FIELD 



(9 + 2) BYTES 

18 

BYTES 

VARIABLE 
LENGTH 
(1 + 2) TO 
FULL TRACK 

B 

2 

BYTES 


iiiiiKiiii 


ID 


COUNT FIELD 




VARIABLE 

LENGTH 


DATA FIELD 


VARIABLE 

LENGTH 


R 0 RECORD 


18 0 TO 255, 18 (3625+2) 

(9 + 2) BYTES BYTES +2 BYTES BYTES BYTES MAX. 


NORMAL RECORD 



Beta Gap Bit Configurat ion-2311” 2302 


LEAD AREA-30 BYTES 


VFO AREA-4 BYTES 


ZEROS 

00000000 

ZEROS 

00000000 

ZEROS 

00000000 

ZEROS 

00000000 

ZEROS 

00000000 

ZEROS 

00000000 

ONES 

11111111 


LEAD BYTE 

LEAD AREA 

12 ZEROS 

VFO AREA 

-4 BYTES 


110 0 110 0 

ZEROS 

00000000 

ZEROS 

00000000 

ZEROS 

00000000 

ZEROS 

00000000 

ZEROS 

00000000 

ONES 

11111111 


LEAD BYTE 

LEAD AREA 

9 ONES 

110 0 110 0 

ONES 

11111111 

ONES 

11111111 


VFO AREA-7 BYTES 

| 6 BYTES ZEROS 


ZEROS 

00000000 

ZEROS 

00000000 

ZEROS 

00000000 

ONES 

11111111 


BIT RING 
SYNC AREA 
1 BYTE 


4 BITS ZEROS 
3 BITS ONES 
1 BIT ZERO 


4 BITS ZEROS 
3 BITS ONES 
1 BIT ZERO 


BIT RING 
SYNC AREA 
1 BYTE 


4 BITS ZEROS 
3 BITS ONES 
1 BIT ZERO 


tt = ON LAST RECORD OF TRACK, 
"ONES" ARE WRITTEN AFTER 
2nd BURST BYTE UNTIL 
INDEX. 




R 0 COUNT FIELD 


HOME R 0 COUNT FIELD R 0 DATA 

ADDRESS FIELD 

VARIABLE 

LENGTH 

36 18 18 (1+2) TO 2 

BYTES (5 + 2) BYTES BYTES (9 + 2) BYTES BYTES| FULL TRACK B BYTES 

R 0 RECORD 


HA and Alpha Gap Bit Configuration-2311 



VARIABLE 

LENGTH 


VARIABLE 

LENGTH 


18 0 TO 255, 18 (3625 + 2) 

(9 + 2) BYTES BYTES +2 BYTES BYTES BYTES MAX. 


NORMAL RECORD 


= CYCLIC CHECK 



TIMING CHART - 2302/2311 Track Format 


1736 (7/67) 


2841 Stage 2 FEMDM (7/67) 1736 














































































































































2321 TRACK FORMAT 




I £ 

r-- 


LEAD AREA 
36 BYTES 
ONES 


VFO AREA-5 BYTES 


BIT RING 

ADDRESS HARK AREA SYNC AREA 

2 BYTES l BYTE 

__ aC 

ONES ONES 4 BITS ZEROS 5 

5 BITS HISSING 5 BITS HISSING 1 BIT ONE ° 

CLOCK PULS ES CLOCK PULSE S 2 BITS ZEROS ^ 

NO CLOCK I NO CLOCK | 1 BIT ONE x 


NO CLOCK! NO CLOCK J 1 BIT ONE 

IlllllllOOOOOOOOOOOOOOOOOOOOOOOOllllllllllllllllllllllllOOOOlOOl 


■ 


LEAD BYTE 

LEAD AREA 

8 ZEROS 


VFO AREA-4 BYTES 


BIT RING 

SYNC AREA 

1 BYTE 

110 0 110 0 

ZEROS 

00000000 

ZEROS 

00000000 

ZEROS 

00000000 

ZEROS 

00000000 

ZEROS 

00000000 

ONES 

11111111 

4 BITS ZERO 

3 BITS ONES 

1 BIT ZERO 

0 0 0 0 1 1 10 


8 BYTES ZEROS 


i Fan aura ^VFO AREA-9 BYTES BIT RING 

LEAD BYTE L , ", - It --- SYNC AREA 

3 0NES 8 BYTES ZEROS ^ _ 1 BYTE 

Z77 ZEROS f 'ZEROS ZEROS "" ONES 4 BITS ZERO 

3 BITS ONES 
1 BIT ZERO 

llOOllOOlllllllllllllllloOOOOOOOOOOO.00000000000011111 1110000111 


mmmmmmmnm. 



HOHE 

ADDRESS 


(5+2) BYTES BYTES 


R 0 COUNT FIELD 


(9+2) BYTES 




R 0 DATA 
FIELD 
VARIABLE 
LENGTH 
(1+2) TO 
FULL TRACK 


FCC H H 11 1 


_> D . ... 1 

COUNT FIELD 



(9+2) BYTES 


KEY FIELD 

VARIABLE 
LENGTH 
14 0 TO 255, 

BYTES +2 BYTES 


DATA FIELD 


VARIABLE # 
LENGTH 
(2000 + 2 ) 
BYTES HAX. 


R 0 RECORD 


NORHAL RECORD 


HA or Alpha Gap Bit Configuration- 2321 


VARIABLE AREA 
LEAD BYTE 48 BYTES HIN. 

* OF GOOD DATA 


VFO AREA-5 BYTES 


ADDRESS HARK AREA 
2 BYTES 


ZEROS 

ZEROS 

ONES 

ONES 

5 BITS HISSING 
CLOCK PLUSES 

NO CLOCK ^_| 

00000000 

00000000 

11111111 

111111111 


BIT RING SYNC 
BYTE 

4 BITS ZEROS 


VARIABLE AREA= 
48+.49(KL+DL) 


* LEAD BYTE FOLLOWING A DATA FIELD MAY HAVE A "GLITCH* 1 IN IT DUE TO THE DROPPING 
OF WRITE GATE FOLLOWING A REWRITE OF THE DATA FIELD. _ 


BiiliiHBiiiiiil 



HOME 

ADDRESS 

14 

(5+2) BYTES 

BYTES 


R 0 COUNT FIELD 


Beta Gap Bit Conf igurat ion- 2321 


R 0 DATA 

FIELD 

VARIABLE 

LENGTH 

14 (1+2) TO 

BYTES FULL TRACK 


RO RECORD 


F C C H H R 



ID 1 


KEY FIELD 

COUNT FIELD 


VARIABLE 


14 

BYTES 

LENGTH 

(9+2) BYTES 

0 TO 255, 
+2 BYTES 


I 


NORHAL RECORD 


DATA FIELD 

VARIABLE 
LENGTH 
(2000 + 2 ) 
BYTES HAX 



- CYCLIC CHECK 


H = ON LAST RECORD OF TRACK, 
BYTES OF "ONES" ARE WRITTEN 
AFTER 2nd BURST BYTE (CC), 
UNTIL INDEX. 


0 

1 

2 

3 

4 

5 

6 

7 

X 

X 


■NOT 

JSED 

_ 

X 

X 


FLAG BYTE - ALL FILES 


0 = NOT ALTERNATE TRACK 
1 = ALTERNATE TRACK 


•0 = GOOD TRACK 
1 = DEFECTIVE TRACK 


•0 = NORMAL 

1 = RECORD OVERFLOW FEATURE 


0 = 1ST RECORD, THEN ALTERNATES, 
USED TO DETECT MISSING 
ADDRESS MARKS 


TIMING CHART-2321 Track Format 


1737 (7/67) 


2841 Stage 2 FEMDM (7/67) 1737 




































2303 TRACK FORMAT 


LEAD AREA 
65 BYTES 
ONES 


11111111 


ADDRESS MARK AREA 
4 BYTES - 2/3 FREQUENCY 


BIT RING SYNC AREA 
3 BYTES 

ONES ZEROS 4 BITS ZEROS 

1 BIT ONE 

2 BITS ZEROS 
1 BIT ONE 

1111111100000000 00001001 



99 D I T R I IdP 

LEAD BYTE LEAD AREA 33 BYTES SYNC AREA 

( { 2 BYTES 

----1 I ---- 

ONES ONES ONES ONES ONES ZEROS 4 BITS ZERS 

3 BITS ONES 
1 BIT ZERO 

1100110Q1111111111111111111111111111M11111111110000000000001110 


65 4 

BYTES BYTES 




HOME 

ADDRESS 


(5+2) BYTES IBYTES 


R 0 COUNT FIELD 


(9+2) BYTES 


R 0 DATA 
FIELD 
VARIABLE 
LENGTH 
(1+2) TO 
FULL TRACK 


R 0 RECORD 


B 

Y 

4 T 
B BYTES E 
S 


K D D 

FCCHHR lll 


_IE_I 

COUNT FIELD 
(9+2) BYTES 


nfm 


VARIABLE 
36 LENGTH 
BYTES 0 TO 255 

_ +2 BYTES 

NORMAL RECORD 


DATA FIELD 

VARIABLE 
LENGTH 
(4892+2) 
BYTEX MAX. 


HA OR ALPHA GAP BIT CONFIGURATION 2303 


LEAD BYTE 

LEAD AREA 

51 BYTES 


ADDRESS MARK AREA 4 BYTES 

2/3 FREQUENCY 


BIT RING SYNC AREA 
ADDRESS MARK AREA 
3 BYTES 



110 0 110 0 

VARIABLE AREA 

ONES 

11111111 

ONES 

11111 

* LEAD BYTE 

ONES 

11111 

FOLLOWING A DAT/ 

ONES 

11111 

FIELD MAY HAVE 

ONES 

11111 

A "glitch" IN r 

ONES 

11111111 

r DUE TO THE DROP 

ZEROS 

00000000 

PING _ 

4 

3 

1 

0 0 

BITS ZEROS 
BITS ONES 

BIT ZERO 

0 0 1110 


48 +.49 (KL+DL) 



mmhlmmm 


OF WRITE GATE FOLLOWING A REWRITE OF THE DATA FIELD. 


FCCHHR 


HOME 

ADDRESS 

36 

(5+2) BYTES 

BYTE 


R 0 COUNT FIELD 


R 0 DATA 
FIELD 
VARIABLE 



LENGTH 


36 

(1+2) TO 

(9+2) BYTES 

BYTES 

FULL TRACK 


BETA GAP BIT CONFIGURATION 2303 



* CYCLIC CHECK 

# = ON LAST RECORD OF TRACK, 
BYTES OF "ONES" ARE WRITTEN 
AFTER 2ND BURST BYTE (CC), 
UNTIL INDEX. 


0 

1 2 

3 4 

5 

6 

7 

X 

X 

NOT USED 
t 


X 

X 


FLAG BYTE - ALL FILES 


0 = NOT ALTERNATE TRACK 
1 - ALTERNATE TRACK 


■0 = GOOD TRACK 
1 = DEFECTIVE TRACK 


0 = NORMAL 

1 * RECORD OVERFLOW FEATURE 


0 = 1ST RECORD, THEN ALTERNATES, 
USED TO DETECT MISSING 
ADDRESS MARKS 


TIMING CHART - 2303 Track Format 


1738 (7/67) 


2841 Stage 2 FEMDM (7/67) 1738 


































INDEX 


2302 Read Address Mark, F. C. 1635 
2302/2303 Attachment Circuits, UDCD 1231 

2302 - 2311 Track Format, T. C. 1736 

2303 Attachment S/D - Burst Check Data Flow, I/O O.D. 1434 

2303 Attachment S/D Read AM - Part 1, T. C. 1734 

2303 Attachment S/D Read AM - Part 2, T. C. 1734 

2303 Attachment S/D - Read, I/O O.D. 1423 

2303 Attachment S/D - Write, I/O O. D. 1422 

2303 Attachment S/D Write, T. C. 1722 

2303 Read, F. C. 1634 

2303 Seek, F. C. 1614 

2303 Track Format, T. C. 1738 

2303 Write Address Mark, F. C. 1624 

2303 Write, F. C. 1622 

2311 Attachment Circuits, UDCD 1211 

2311 Read, F. C. 1632 

2311 Seek, I/O O.D. 1411 

2311 Seek, F. C. 1612 

2311 Seek, T. C. 1711 

2321 And Optional Attention, UDCD 1221 

2321 Seek, F. C. 1613 

2321 Seek, T. C. 1712 

2321 Track Format, T. C. 1737 

Address Mark, Read, F. C. 1633 
Address Mark, Read - Part 1, T. C. 1733 

Address Mark, Read - Part 2, T. C. 1733 

Address Mark, Read - Part 3, T. C. 1733 

Address Mark, Write, F. C. 1623 

Address Mark, Write, T. C. 1723 

ALU - Storage Control, F. C. 1601 
ALU - Storage Control, I/O O. D. 1401 
ALU - Storage Control, T. C. 1704 
Attachment Circuits, 2302/2303, UDCD 1231 
Attachment Circuits, 2311, UDCD 1211 
Attention, 2321, UDCD 1221 

Burst Check Data Flow - 2303 Attachment S/D, I/O O.D. 1434 

Channel Data Transfer - Read, F. C. 1636 
Channel Data Transfer - Read, I/O O.D. 1436 
Channel Data Transfer - Read, T. C. 1735 
Channel Data Transfer - Write, I/O O.D. 1426 
Channel Data Transfer - Write, T. C. 1725 

Data Transfer, Channel - Read, I/O O.D. 1436 

Data Transfer, Channel - Read, T. C. 1735 

Data Transfer, Channel - Write, I/O O.D. 1426 

Data Transfer, Channel - Write, T. C. 1725 

Dual Channel Microprogram, F. C. 1692 

Dual Channel Seek Complete and Interrupt, UDCD 1222 

Error Check Analysis Diagram 1301 


I/O Channel Interface and Storage Control, UDCD 1202 

Microprogram, Dual Channel, F. C. 1692 
Microprogram Logic, F. C. 1691 

Read, 2303, F. C. 1634 
Read, 2311, F. C. 1632 

Read - 2303 Attachment S/D, I/O O.D. 1423 
Read, F. C. 1631 
Read, T. C. 1731 

Read Address Mark, 2302, F. C. 1635 

Read AM, 2303 Attachment S/D - Part 1, T. C. 1734 

Read AM, 2303 Attachment S/D - Part 2, T. C. 1734 

Read Address Mark, F. C. 1633 

Read Address Mark - Part 1, T. C. 1733 

Read Address Mark - Part 2, T. C. 1733 

Read Address Mark - Part 3, T. C. 1733 

Read Address Mark - SERDES, I/O O. D. 1433 

Read - Channel Data Transfer, F. C. 1636 

Read - SERDES, I/O O.D. 1431 

Reset, T. C. 1701 

Scan, T. R. O. S. , T. C. 1703 
Seek, 2303, F. C. 1614 
Seek, 2311, F. C. 1612 
Seek, 2311, I/O O. D. 1411 
Seek, 2311, T. C. 1711 
Seek, 2321, F. C. 1613 
Seek, 2321, T. C. 1712 

Seek Complete and Interrupt, Dual Channel, UDCD 1222 

SERDES - Read Address Mark, I/O O. D. 1433 

SERDES - Read, I/O O.D. 1431 

Serializer/Deserializer, S. L. 1501 

Start - Stop Timing, T. C. 1702 

Storage Control - ALU, F. C. 1601 

Storage Control - ALU, I/O O.D. 1401 

Storage Control - ALU, T. C. 1704 

Storage Control and I/O Channel Interface, UDCD 1202 

Timing, Start - Stop, T. C. 1702 
Track Format, 2302 - 2311, T. C. 1736 
Track Format, 2303, T. C. 1738 
Track Format, 2321, T. C. 1737 
T. R. O.S. Scan, T. C. 1703 

Write, 2303, F. C. 1622 
Write - 2303 Attachment S/D, I/O O.D. 1422 
Write - 2303 Attachment S/D, T. C. 1722 
Write, F. C. 1621 

Write Address Mark, 2303, F. C. 1624 
Write Address Mark, F. C. 1623 
Write Address Mark, T. C. 1723 
Write/Write AM, I/O O.D. 1421 


2841 Stage 2 FEMDM (7/67) X-l 
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READER’S COMMENT FORM 

2841 Stage 2 FEMDM SY26-4137-1 

• Your comments, accompanied by answers to the following questions, help us produce better 
publications for your use. If your answer to a question is “No” or requires qualification, 
please explain in the space provided below. Comments and suggestions become the property of 

IBM. 



Yes 

No 

Does this publication meet your needs? 

Did you find the material: 

□ 

□ 

Easy to read and understand? 

□ 

□ 

Organized for convenient use? 

□ 

□ 

Complete? 

□ 

□ 

Well illustrated? 

□ 

□ 

Written for your technical level? 

□ 

□ 


• What is your occupation? _ 

• How do you use this publication? 

As an introduction to the subject? Q 

For advanced knowledge of the subject? □ 

For information about operating procedures? □ 

Other __ 

• Please give specific page and line references with your comments when appropriate. 
If you wish a reply, be sure to include your name and address. 

COMMENTS 


As an instructor in a class? □ 
As a student in a class? □ 

As a reference manual? □ 


• Thank you for your cooperation. No postage necessary if mailed in the U.S.A. 
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publications for your use. If your answer to a question is “No” or requires qualification, 
please explain in the space provided below. Comments and suggestions become the property of 

IBM. 



Yes 

No 

Does this publication meet your needs? 

Did you find the material: 

□ 

□ 

Easy to read and understand? 

□ 

□ 

Organized for convenient use? 

□ 

□ 

Complete? 

□ 

□ 

Well illustrated? 

□ 

□ 

Written for your technical level? 

□ 

□ 


• What is your occupation?_ 

• How do you use this publication? 

As an introduction to the subject? □ 

For advanced knowledge of the subject? □ 

For information about operating procedures? □ 

Other_ 

• Please give specific page and line references with your comments when appropriate. 
If you wish a reply, be sure to include your name and address. 

COMMENTS 


As an instructor in a class? Q 
As a student in a class? □ 
As a reference manual? □ 


Thank you for your cooperation. No postage necessary if mailed in the U.S.A. 




BUSINESS REPLY MAIL 

NO POSTAGE STAMP NECESSARY IF MAILED IN U. S. A. 


POSTAGE WILL BE PAID BY . . . 

IBM Corporation 
Monterey & Cottle Rds. 

San Jose, California 
95114 


Attention: Product Publications, Dept. 455 


BUSINESS REPLY MAIL 

NO POSTAGE STAMP NECESSARY IF MAILED IN U. S. A. 


POSTAGE WILL BE PAID BY . . . 

IBM Corporation 
Monterey & Cottle Rds. 

San Jose, California 
95114 


Attention: Product Publications, Dept. 455 














System 

Maintenance 

Library 



SY26-4137-1 



International Business Machines Corporation 
Data Processing Division 

1133 Westchester Avenue, White Plains, New York 10604 
[U.S.A. only] 


IBM World Trade Corporation 

821 United Nations Plaza, New York, New York 10017 
[International] 


IBM 2841 Stage 2 Printed in U.S.A. SY26-4137-1 





